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ABSTRACT

Leucophyllum coahuilensis is described from a gypsum area in central Coahuila. Mexico. It is charac-

terized by small, sessile leaves, a vestiture of dendritic hairs with long, slender radii, and blue to \'io-

let corollas with white on the throat f loor with orange maculations. It is unique within the genus in

having only 2 ovules per ovary. Recent cytological and molecular data regarding relationships be-

tween the Scrophulariaceae and Myoporaceae are discussed.

RESUMHN

Se describe a Leucophyllum coahuilensis como una especie nueva dc suelos yesosos del centro de

Coahuila. Se caracteriza per presentar las hojas pequenas y sesiles, un indumento de pelos dendriticos

con radios largos y tenues, y las corolas de color violeta con la superficie interna abaxial de la garganta

blancuzca o amariUenta con maculas anaranjadas, I. a nueva especie es la linica del genero que tiene

dos ovulos por ovario. Se discuten dates citologicos recientes, y las relaciones del genero con las

familias Scrophulariaceae y Myoporaceae.

INTRODUCTION

Since the publication ol the taxonomic monograph of Leucophyllum

(Henrickson & Flyr 1985) two new taxa have been described (Nesom 1991, 1993)

and a third new species is described herein. Additional information on chro-

mosomenumbers, anatomical Icatures, and phylogenetic relationships have also

been published and are summarized herein.

TAXONOMY

While traveling in central Coahuila on a recently paved highway from San Pedro

de las Colonias to Laguna del Rev, I saw extensive, previously unexplored,

outcroppmgs of gypsum. 1 drove to the slopes, parked my vehicle and within 50

feet found this distinctive new species of Leucophyllum.

Leucophyllum coahuilensis Henrickson, sp. nov. (Figs 1, 2). Type: MEXICO.
COAHUILA: N end of Valley of Acatita, 15.1 road mi N of Rancho Acatita where NE-
SWrunning spur (Sierra del CuchillaJ extends to highway, the ridge containing

extensive areas of gypsum; collections from the N side of this ridge; 26° 39'N, 103°
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hG.l. Leucophyllum coahuilensis. A. Growth habit, the plant about 5 dm tall. B. Short shoot on young stem showing

loose vestiture of dendritic hairs. C. Inflorescence showing post-flower calyces subtended by leaf-like bracts. D. Flower,

lateral view, showing strongly vestitured calyx and spreading corolla lobes. E. Corolla, face view, showing posterior

anthers and orange spots on the lower tube. Note hairs in lower throat and lower lobes. F. Corolla, face view, showing

posterior stigma, internal spots and hairs on lobes and distal throat. B x 6; C x 1 .3; D. x 3; E x 4; F x 4.



Fig. 2. Leaf vestiture of Leucophyllum coahuilensis. A. Small leaf 3 mmwide, adaxial surface, showing loose vestlture of moderately branched hairs. B. Transverse section of leaf showing
thickness of the vestiture in relation to the leaf thickness. C. Larger leaf showing tuft of straight hairs in abaxial base. Magnifications: bars - 1 .0 mm.
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lO'W, 1070-1200 m, 20 Sep 1999, Hcnrickson 22601 with D. Riskmd (holotype: TEX;

ISOTYPES: MEXU, NY, GH, US).

Fruticesglobosi, i'ami divergentibus, solum profundum gypseum incoli. Folia ovata ad elhptica, parva,

sessilis, vestimcnto dendntico (cum radiis longis gracilibusque), sub pilis dendritici stipitato-

glandulosa; axillae loliorum cum caespitibus trichomatum uidutae; corollae prolunde caeruleo^

purpureae toloratae. cum coloribus luteis basi faucum. cum maculae aurantiaceae ad medium

faucum. 10-L3 mmlongae. Fructus cum solis duobus seminibus mstructus (non cum seminibus

numerosae in Iructo quoque. ut in cactcns speciebus generisj

Divaricately branched, broadly globose, densely vestitured, whitish shrubs 3-6

dm tall, 4-8 dmwide, becoming rather thorny due to retention of old divergent

stems; young stems with long-shoot internodes 3-13 mmlong, the internodes

densely white pannose wdth short dendritic hairs and an overstory ol scattered,

slender, longer dendritic hairs, with a shorter series of neady sessile stipitate

glands; understory dendritic hairs with 3-5 short nodes, each with 1-4 radii,

0.2-0.35 mmlong, the longer scattered emergent hairs somewhat cylindrical

with the central axis somewhat zig-zagged, 0.8-1.2 mmlong, with 6-10 nodes,

the internodes 0.1-0.15 mmlong, the radii 1-2 per node, 0.2-0.3 mmlong; with

age the longer vestiture weathering away to form a closer pannose vestiture that

eventually is replaced as older stems develop a light grayish, weathered bark.

Leaves alternate on long shoots, and crowded on axillary fascicles; leaf blades

ovate, ovate^elliptical, elliptical to obovate, (3.5-)5-9(-12) mmlong, (2.2-)3-5

(-7.6) mmwide, obtuse to rounded, sometimes acute at the tip, broadly cuneate

to rounded at sessile bases, entire, flat or somewhat saddle shaped, with a white,

loose, uniformly dense vestiture on both surfaces, the hairs dendritic, 0.7-1.3

mmlong, with zig-zagged rachies with 3-7 nodes, with internodes 0.1-0.16 mm
long, the radii 1-2 per node, 0.15-0.4 mmlong, ± 0.03 mmthick, the terminal

arm often longest, the dendritic vestiture rather open, with the green leaf sur-

face visible through the vestiture, with a close understory of stipitate glands

0.05-0.2 mmlong, the basal adaxial surface leaves with a tuft of non-branched,

white hairs 0.8-1.7 mmlong. Flowers solitary in axils of the long-shoot leaves,

on pedicels 1-4.7 mmlong, ± 0.25 mmthick, with a dense dendritic vestiture as

on the stems; calyces 6-9.5 mmlong, the 5 sepals separate to within 0.5 mmof

tfie base, the sepals lanceolate to linear-lanceolate, attenuate, 6-8.5 mmlong, to

0.8-1 mmwide, broadest in the middle and narrowing below, strongly

dendritically vestitured outside with hairs to 1.5 mmlong and with an under-

story of stipitate glands 0.05-0.2 mmlong, the vestiture longer and more dense

at the sepal base, the inner sepal surfaces green, with only scattered stipitate

glands 0.1-0.3 mmlong or also with scattered unbranched hairs; corollas strong

blue to violet, with white-yellow at the tube base, and white with scattered or-

ange-brown dots on the throat floor, the orange spots ± 0.5 mmin diameter m
several irregular series, the corollas 10-13 mmin total length (with lobes ex-

tended), the tube 7-8 mmlong, to 4-4.5 mmwide at the distal throat, the 5
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corolla lobes ± equal m size and shape and spread, ± oblong, broadly based,

rounded at the tips, the upper 2 lobes (3.7-)4-5.5 mmlong, 3.2-4.5 mmwide,

the lower 3 lobes 4.2-6 mmlong, 3-5.5 mmwide, the lobes spreading, often

concavo-convex, the corollas moderately stipitate glandular outside with erect

hairs to 0.1-0.3 mmlong, the lower throat villous within with loosely arranged
unbranched, wavy white hairs 1-1.5 mmlong that somewhat block the orifice

to the throat; stamens 4, included, epipetalous; anthers white, each 2 lobed, the

lower (anterior) 2 anthers 1.2-1.5 mmlong (after anthesis), borne on free fila-

ments 1-2 mmlong, the adnate filament bases 3-5 mmlong, the upper (poste-

rior) anthers 1.7-1.8 mmlong, borne on free filaments to 2-3 mmlong, the ad-

nate filament bases 3.2-6 mmlong; ovary densely vestitured at the tip with
erect, weakly branched hairs to ± 1 mmlong, with the radii also erect; carpels

and locules 2, ovules 1 per carpel produced in the distal fourth of the septa;

styles 4.5-7.8 mmlong, the stigmatic tip borne ± at the distal corolla tube throat,

beyond the anthers, sparsely pubescent throughout with scattered non-
branched hairs 0.2-0.3 mmlong. Mature fruit and seeds unknown but ovoid

immature seeds seen to 2 mmlong, 1 mmwide.

Additional collections: MEXICO. Coahuila: ca. 31.5 rd mi S of Quimicas del Rey on paved road south

to San Pedro de las Colonias, area of steep gypsum on E side of rd near 26° 42'N, 103° lO'W, Henrickson

20526 (TEX); N end of Valley of Acatita, 15.1 rd mi N of Rancho Acatita where NE-SWrunning spur

(Sierra del CuchillaJ extends to highway, the ndge with e.xtensive areas of gypsum, on solid gypsum
interbedded with limestone, ± 26° 39'N, 103° lO'W, 20 Sep 1999, Henrickson 22604 with D. Riskmd
(TEX); Wend of the Sierra de los Organos, 16 mi N of San Pedro ( = Rancho Acatita) on Finisterre-

Quimicas del Rey highway, in gypsumdimestone area, near 26° 39N, 103° 09'W, ±1150 m, 24 Sep

2002, Henrickson 230J6 (TEX); same location, date, Hen yjckson 23Ci25(TEX). All with duplicates to

be distributed,

Leucophyllum coahuilensis is characterized by its small, sessile, ovate leaves.

Its dense, loose vestiture of dendritic hairs with moderately long rachis intern-

odes (mostly 0.1-0.15 mmlong) and few (1-2 per rachis node) thick radii mostly
0.2-0.3 mmlong, 0.02-0.03 mmthick (Fig. 2). The sessile leaves also have a dis-

tinctive tuft of straight, unbranched hairs at the axil with the stem (Fig. 2C)-a
feature not iound elsewhere in the genus. All vestitured portions also have an
understory of sessile or short-stipitate glands. This same vestiture also occurs

on the pedicel and outer sepal surface. While the stems have a dense low un-

derstory vestiture that completely obscures the stem epidermis, the vestiture

ol the leaves is more open, with the green leaf surface clearly visible through
the leaf vestiture, unlike some taxa, where the vestiture completely covers the

leal surface. The corollas are dark blue-violet with white marked with orange

maculations in the lower throat; they are moderately short (10-13 mmin total

length) and are stipitate glandular outside with a dense beard of wavy hairs on
the basal throat within. The tip of the ovary has a dense beard of elongate

branched hairs. Unlike all other species of Leucophyllum, ovules are only 2,

one per carpel.
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Within the genus L. coahuilensis is easily set apart by its two ovules per

ovary, its distinctive vestiture, flower color, and sessile, ovate leaves with a basal

tut t of unbranched hairs on the leaf axil. It appears most similar to L candidum

I.M.Johnston and L. pruinosum I.M.Johnston, both of which also have alternate

leaves, orange maculations mthe lower corolla throat, and vestitured ovary tips.

The dendritic vestiture of L candidum, however, has very short rachis intern-

odes, with moderately long lower radii, and highly reduced upper radii, often

not much longer than the width of the rachis internodes. As the terminal por-

tions of the hairs fall away, the vestiture becomes very close and uniiorm

(pannose), completely covering the leaf surface. Leucophyllum candidum also

has petiolate, more broadly ovate, sometimes opposite leaves, and often larger

flowers. It occurs from southern Big Bend Texas, eastern Chihuahua, through

west-central Coahuila to northern Zacatecas and northeast Durango; its distri-

bution surrounds that of L. coahuilensis, but L. candidum is not known trom

gypseous soils.

The new species is also somewhat similar to L. pruinosum, but the latter is

distinguished by its vestiture that has longer, more slender radii (0.4-0.5 mm
long, 0.01-0.015 mmmdiameter); by petiolate, thinner, more orbicular leaves

often with crisped margins; by more open, abruptly ampliatc corolla throats; a

preference for non-gypseous substrates; and a distribution around the

confluence of the states of Tamaulipas, Nuevo Leon and San Luis Potosi

(Henrickson&rFlyrl985).

The type locality of L. coahuilensis lies about one half kilometer east of the

paved highway between Quimica del Rey and the loop highway northwest of

San Pedro de la Colonias, about 30.5 miles (51 km) south of Quimica del Rey

and 52 miles (84 km) north of the turnoff from the loop road east of Finisterre.

It is part of Ljido Rio Aguanaval. The type locality lies on the northern slopes

of a northeast-southwest running spur from the range (locally called the Si-

erra de Cuchilla) that extends from the mamrange towards the highway The

area contains areas of mixed gypsum and clay, and other areas ol nearly pure

gypsum where the new species is common. Associates in the area include both

obhgate gypsophiles: Fouquiena shrcvei, Dyssodia gypsophiia, Tuiuilui gypso-

phila, Pctalonyx crcnulata, Dicranocarpus parviflorus, Ncnsyrcnia sp., Nama

constancia, Haplocsthcs greggii. Euphorbia crcpitata van crcpilata, TiquUia

gossipina, Sclinocarpus purpusianus, Mentzelia mexicana,Dryn}aria cidtci, etc.

and non-gypsophils: Grusonia hraditiana,Jatropha dioica, Euphorbia

antisiphilUica, Cordia parvijlora, Castilhja lanata, Agave lecheguilla. Acacia

neovcrnicosa,AlHoniaincarnata,Tiquiliagrcggii,MachaerantherapinnatiJida,

Viguiera dcniala, Tidestromia gemmata, Anubcaulis enosolenus, Kallstromia

grandijlora, and Earrea trideniata.

On all trips to the site, the plants always produced a few flowers but no
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mature fruit. I have concluded that the plants were idhng, i.e., just producing a

few flowers at a time, but not maturing seeds. Perhaps after periods of strong

rainfall, the plants will flower more strongly and have the resources to set seed.

RELATIONSHIPS ANDMORPHOLOGYOF THE GENUS

Evidence of a close phylogenetic relationship between Leucophyllum and the

Myoporaceae has been presented from a cpDNA-based molecular phylogenetic

study by Olmstead et al. (2001). In this study the Scrophulanaceae is separated

into three distinct clades. Leucophyllum remained in their Scroph I, or

Scrophulariaceae senso stricto clade, showing a strongly supported relationship

with Myoporaceae, with 100 percent bootstrap values and a high (44) decay
value. Olmstead et al. (2001) suggested submersion of Myoporaceae into

Scrophulariaceae s.s. along with the Loganiaceae. Robert Chinnock (pers.

comm.), who has monographed Eremophila of the Myoporaceae, concurred and
considered that Myoporaceae should be recognized as a subfamily of the

Scrophulariaceae s.s.

In the monograph by Henrickson and Flyr (1985) the single chromosome
count for Leucophyllum listed in Flyr's (1970) dissertation, obtained from pol-

len mother cells, was reported as both n = 15 and n = 16. The former number
was a typographic error and the latter number may have been erroneous as

well as Flyr (1970) indicated that he had difficulty in obtaining a clear chro-

mosome spread. Read and Simpson (1989) reported x = 17 for Leucophyllum
based on multiple root-tip counts from three species: L.Jrutescens, In = 34; L.

minus. In = 34; and L. candidum. In = 68, the first two diploid; the latter a tetra-

ploid. Thus the base number for the genus appears to be x = 17.

Within the Scrophulariaceae, x = 17 has been reported from some mem-
bers of the Tribe Gratioleae, namely Bacopa Aubl. (2n = 68; Chandron &
Bhavanandan 1981), Limnophila R. Br. (n = 17, 34; Chandrum & Bhavanandran
1986; Subramanian & Pondmudan 1987) and Picwrhiza Royle in Benth. (n = 17;

Jee et al. 1987). A base number of x = 17 also has been reported for Veronica L.

(tribe Digitaleae) along with x = 7, 8, 21, 32. Within the Scrophulariaceae base

numbers range from x = 6-20 and some genera, as Veronica, show wide varia-

tion in base numbers.

Within the Myoporaceae, Barlow (1971) provided chromosome counts for

58 of the 214 species of the large genus Eremophila (Chinnock pers. comm.).

All species were x = 18, with diploids, tetraploids, and hexaploids occurring.

Only two other counts have been published for Myoporum are n = 54, presum-
ably triploid numbers for M. laetum and for M. laetum var. decumkns (Hair &
Beuzenberg 1959), and 2n = 68, a tetraploid based on x = 17, for M. boninense

subsp. honinense by Ono and Masuda (1981). These are the only x = 17 counts

recorded for the Myoporaceae thus far Chinnock (pers. Comm..) considers the
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Ono and Masuda (1981) count to be in error. A single count for Bontia daphnoides

(Chinnock, pers. comm.) was n = 18. No counts arc known lor other genera of

the family. The cytological data give little information of position of the genus.

Niezgoda and Tomb (1977) found that the Leucophylleae and Myoporaceae

have tricolpate. diorate pollen grams of a distinct type not found elsewhere in

the Sympetaleae. Karrfalt and Tomb (1983) further noted that the Myoporaceae

are distinctive in havmg epithelium-lmed secretory cavities in young stems and

leaves. Their study showed that Leucophyllum has air cavities in the leaves that

expand in a similar manner, although these lack epithelial hnings and con-

tents. They considered that tlie unlmed air cavities of Leucophyllum may be

homologous with the epithelial-lmed secretory cavities in Bontia ol the

Myoporaceae. Lersten and Beaman (1998) found no support for the contention

that air spaces in Leucophyllum were modified secretory cavities ot the type

found in Myoporaceae, however, they did find a single pair of epithelial-lined

secretory cavities at the very leaf tips mthree species of Leucophyllum. These

did show a morphological similarity between Leucophyllum and Myoporaceae.

Similar cavities are known from the genus Capraha, but its familial relation-

ships are also under investigation (Lerston & Curtis 2001).

Cariquist and Hoekman (1986) studied wood anatomy ol Myoporaceae and

noted that certain xylem differences of Leucophyllum would exclude the genus

from the Myoporaceae, but that there was a overall similarity of the woods ol

Myoporaceae and Scrophulariaceae as well as Gesneriaceae.

Commentson other. species: Since publication of Henrickson and Flyr (1985)

Guy Nesom has published two additional species of Leucophyllum. Mis L.

hmtoniorum Nesom from gypsum in the southeastern corner of Nuevo Leon,

southeast of Aramberri (Nesom 1991) is distinctive in having a vestiture ol three

types of hairs: a very short understory of stellate-dendritic hairs that form a dense

lelty base layer; a larger series of stellate-dendritic hairs; and slender unisenate

gland-tipped hairs. With age the larger hairs fall al way leaving a closely pannose

vestiture on both leaves and stems. The latter published L. alejandrae Nesom

Irom a more arid gypsum area SWof Galeana, Nuevo l_e6n, about 68 km away

(Nesom 1993), has a similar vestiture, but narrower, more crowded leaves and

smaller flowers. Subsequent collections of L. hinionuirum include specimens

with much narrower, more crowded leaves, reducing the differences between

the taxa. Unfortunately, L.alejamirae is known from only two collections, only

one with flowers. More collections are needed of L. aleja nd rae in order to eval u-

ate whether it should be considered separate Irom L. hintomorum.

ACKNOWLEDGMENTS

I thank Neil Harriman for the Latin translation, Thomas Wendt for the Spanish

abstract translation, David Riskind for his keen observation while mthe Held,

and the Plant Resources Center lor use ot lacilities.



HENRICKSON,A NEWSPECIES OF LEUCOPHYLLUM 9

REFERENCES

Barlow, B.A.I 971. Cytogeography of the genus /^remop/i/7a.Aust. J. Bot. 19:295-310.

Carlouist, S.and D.A.Hoekman. 1986. Wood anatomy of Myoporaceae: ecological and sys-

tematic considerations. Aliso 1 1:317-334.

CHANDRAN,R.andK.V.BHAVANANDAN.l 981. IniChromosome number reports LXXIl.Taxon 30:698.

Chandran, R. and K.V. Bhavanandan. 1986. Cytological investigation of the family

Scrophulariaceae ] limnophila R. Br.Cytologia 51:261-270.

Flyr, L.D. 1 970. A systematic study of the tribe Leucophylleae (Scrophulariaceae), Ph.D.

dissertation. University of Texas, Austin.

Hair, J.B.and E.J.Beuz[nberg. 1 959.Contributions to a chromosome atlas of the NewZealand

Flora-2 Miscellaneous families. New Zealand J. Sci. 2:148-1 56.

Henrickson, J.and D.L. Flyr. 1985. Systematics of Leucophyllum and Eremogeton (Scroph-

ulariaceae). Sida 1 1:107-172.

Jee, v., U. Dhar, and R Kachroo. 1987. Addition to the cytological conspectus of alpine-

subalpine flora of Kashmir Himalaya. CIS Chromosome Inform. Serv. 43:7-9.

Karrfalt, E.E. and A.S. Tomb. 1 983. Air spaces, secretory cavities, and the relationship be-

tween Leucophylleae (Scrophulariaceae) and Myoporaceae. Syst. Bot. 8:29-32.

LcR5TEN,N.R.and J.M.Beaman. 1 998. First report of oil cavities in Scrophulariaceae and reinves-

tigation of air spaces in leaves of ^eucop/iyZ/um fmfescens.Amer. J. Bot. 85:1 646-1 649.

Lerstfn, N.R. and J.D. Curtis. 2001, Idioblasts and other unusual internal foliar secretory

structures in Scrophulariaceae. Plant Syst. Evol. 227:63-73.

Nesom, G.L 1991. A new species of Leucophyllum (Scrophulariaceae) from Nuevo Leon,

Mexico. Phytologia 71:337-339.

Nesom, G.L. 1 993. ifeucop/iyZ/L/m o/e/anc'rae (Scrophulariaceae), a new gypsophilic species

from Nuevo Leon, Mexico. Phytologia 74:296-304.

Niezgoda, C.J. and A.S. Tomb. 1975. Systematic palynology of the tribe Leucophylleae

(Scrophulariaceae) and selected Myoporaclai. Pollen et Spores 17:495-516.

Olms lead, R.G.,C.W.dlPamphilis,A,D.W()iff,N.D.Youn(,,W.J.Elislns, and PA. Reeves. 2001, Disin-

tegration of the Scrophulariaceae, Amer.J. Bot. 88:348-361.

ONO,M.and Y.Masuda. 1 981 .Chromosome numbers of some endemic species of the Bonin

islands ll.Ogasawara Res. 4:1-24.

Read, J.C. and B,J, Simpson, 1989, Documented plant chromosome numbers 1989: 2, Chro-

mosomecounts of three species in the genus Leucophyllum. S\da. 13:369,

Subramanian, D. and R, Pondmudi, 1987, Cytotaxonomical studies of south Indian

Scrophulariaceae, Cytologia 52:529-541,


